Abstract Unigene sequence in public database provides a cost-effective and valuable source, for the development of microsatellite markers also known as unigene-derived microsatellite (UGMS) markers. In our study, genetic variation among 24 Phytophthora nicotianae isolates from five major citrus growing states of India were analysed through UGMS markers. Morphological and clustering results indicated variation among these Phytophthora nicotianae were independent of its geographical confinement and showed 62.27% polymorphism. The study also validated the potential use of UGMS markers.
Phytophthora nicotianae (P. parasitica Dastur), is one of the most serious and economically important pathogen of citrus affecting orchards and nurseries [1] . It is observed that, there is range of variation within P. nicotianae isolates with respect to host and pathogenicity, sporangial shape and size, colony morphology and growth rate, sensitivity towards chemical and biological control agents, and mating pattern and behaviour [2, 3] . Marker based variation study of P. nicotianae will help in tracking population dynamics but, difficulties in reproducing results between laboratories restricts the use of the genetic markers. Moreover, variation studies of Phytophthora spp. based on various gene specific regions [4] [5] [6] , are limited by their implications at interspecies level as these regions evolve in a neutral manner and analogous to that of speciation process [7] . Unigenederived microsatellite (UGMS) are mono to hexa nucleotide sequence repeats of DNA, discretely non-coding and typically present in intron spans or boundary. In addition functionally informative and qualify as a good candidate for studying genetics, population biology, epidemiology, ecology and evolution of Phytophthora [8, 9] .
The present study was focused on using UGMS markers derived by comparative genome sequence data of three important plant pathogen Phytophthora sp. viz. P. ramorum, P. sojae and P. infestans in order to study genetic variation among P. nicotianae isolates from citrus growing states of India [8] .
Samples included soil, root, leaf and fruit from Nagpur mandarin, acid lime, sweet orange, Kinnow mandarin, plants showing symptoms of foot and collar rot, root rot and gummosis. Twenty-four P. nicotianae were isolated from various citrus orchards of Andhra Pradesh, Maharashtra, Madhya Pradesh, Punjab and Sikkim state during the year 2008-2010 (Fig. 1) . Mycelial DNA was extracted using Qiagen DNeasy Plant mini kit (Qiagen Inc, CA). Total 13 UGMS primer pairs viz.-S1F/S3R, S8F/S9R, S18F/S19R, S21F/S22R, S23F/S25R, S27F/S31R, S29F/ S30R, R1F/R3R, R4F/R5R, R7F/R8R, R10F/R11R, I5F/ I6R and I13F/I14R were used for the variation study [8] . The binary scores were inferred using numerical taxonomy system (NTSYSpc) version 2.02e and Nie's genetic diversity was computed for all pairwise combinations of Phytophthora isolates [10] . Cluster analysis was performed with sequential agglomerative hierarchical nested cluster analysis (SAHN) with unweighted pair group method with arithmetic mean. Also, morphological characteristics, such as colony pattern, growth rate, sporangial L/B ratio, nature of papilla, oogonial diameter, mating type for all isolates were determined and compared with SAHN tree (Fig. 1) . Within 53 alleles evaluated, 20 (37.73%) were monomorphic and 33 (62.27%) were polymorphic. Out of 13 UGMS primer pairs, one primer pair, i.e. S23F/S25R was null allele and number of allele produced by different primers ranged from 1 to 9 with an average of 4.41. Variation observed in the morphological characteristics of P. nicotianae isolates were not in negotiation with the UGMS derived SAHN tree (Fig. 1) . Temperature and fungicide sensitivity accounts for variation in morphological characteristics of Phytophthora so a correct picture can be elucidated using UGMS markers. SAHN tree showed variation amongst 24 P. nicotianae isolates and revealed clustering of two or more isolates from different geographical location within the same clade [11, 12] . This result was in accord with our previous, internal transcribed spacer sequence diversity analysis thus, variation in P. nicotianae isolates from India is not geographically confined [13, 14] . The markers used in this study can also be helpful in finding allele variation at species level. 
